Guanidinoacetate amidinohydrolase (glyco cyaminase, EC 3.5.3.2) catalyzes the hydrolytic cleavage of guanidinoacetate to glycine and urea. We have purified two distinct guanidinoacetate amidinohydrolase from bacteria. In previous papers1,2) we reported the properties of crystalline guanidinoacetate amidinohydro lase from Pseudomonas sp. ATCC 14676, which required Mn2+ for the activity. The present paper describes the crystallization and proper ties of the other amidinohydrolase produced by a strain of Flavobacterium. The native enzyme did not require any divalent cations for the activity.
MATERIALS AND METHODS
Organism. Flavobacterium sp. GE-1 was isolated from garden soil with a medium which contained guani dinoacetate as the sole nitrogen source. crystals from Fraction A. The crystals were colorless, thin plates as shown in Fig. 2 . The purification procedure is summarized in Table I .
Purity and molecular weight Polyacrylamide gel electrophoresis of the enzyme was conducted by use of gels containing 6, 7, 8 and 9% polyacrylamide and the Tris -glycine pH 8.3 buffer system of Hedrick and Smith.9) As shown in Fig. 3 Electrophoresis was performed by the same manner described in Fig. 3 Resolution of enzyme and effect of divalent metals on apoenzyme The apoenzyme was prepared as described in Fig. 9 . When EDTA was omitted from the elution buffer used on Sephadex G-25 chro matography, the activity of the eluted enzyme was below 10% of the original activity. During storage for 8 days at 0•Ž without addition of divalent metals, the enzyme was reactivated to above 90% of original activity. Reactivation was also observed after incubation of the enzyme at 50•Ž for 90min. No reactivation was observed, however, after incubation at 50•Ž in the presence of 1.0mM EDTA. Tests with diluted EDTA showed that the presence In the previous paper1) we reported on the properties of crystalline guanidinoacetate ami dinohydrolase from Pseudomonas sp. ATCC 14676. The molecular weight of the Flavo bacterium enzyme was estimated to be 271,000 compared to 163,000, the value for the Pseudo monas enzyme.
Both enzymes are composed of four subunits of identical molecular weights. The Flavobacterium enzyme can hydrolyze 3-guanidinopropionate and 4-guanidinobutyrate at lower rates, while the Pseudomonas enzyme is highly specific for guanidinoacetate. Un like the Mn2+ dependent Pseudomonas enzyme, the apoenzyme of Flavobacterium guanidino acetate amidinohydrolase was activated with Zn2+ or Co2+.
Guanidinosuccinate amidino hydrolase from Pseudomonas, chlororaphis12) and Bacillus L-arginase13) were reported to be activated with Co2+, while Zn2+ has not been reported as a specific activator of amidino hydrolases.
The guanidinoacetate amidino hydrolase from Flavobacterium shares features in common with the analogous Pseudomonas enzyme: a relatively high value of Km for substrate, an alkaline optimal pH and strong inhibition by PCMB.
Both Pseudomonas and Flavobacterium gua nidinoacetate amidinohydrolases are induced by guanidinoacetate.
We have observed that 4-guanidinobutyrate induces 4-guanidinobuty rate amidinohydrolase in Flavobacterium GE-1, as well as in Pseudomonas sp. ATCC 14676. Although guanidinoacetate amidinohydrolase from the strain of Flavobacterium exhibits weak activity toward 4-guanidinobutyrate, a crude preparation of 4-guanidinobutyrate ami dinohydrolase from the same organism does not exhibit guanidinoacetate amidinohydrolase activity (unpublished observation). Although these observations suggest that the two guani dinoacetate amidinohydrolases play the same role in both organisms, this paper demon strated significant differences in molecular weight, subunit size and substrate specificity. Thus, the two enzymes may be an example of biochemical diversity among analogous en zymes.
